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US-PAT-NO: 6265245 



DOCUMENT-IDENTIFIER: US 6265245 Bl 

TITLE: Compliant interconnect for testing a semiconductor die 

KWIC 

Detailed Description Text - DETX (6): 
Next, as shown in FIG. 1C, etched pockets 26 are formed in the substrate 10 
using the first etch mask 16 (FIG. IB). The pockets 26 can be etched in the 
substrate 10 using a wet or dry isotropic, or anisotropic, etch process. The 
etch stop 12 formed in the substrate 10 can be used to control the depth of the 
pockets 26. For a substrate 10 formed of silicon, a wet etchant such as a 
solution of KOH and H.sub.2 O can be utilized to anisotroprically etch the 
grooves 26. This type of etching is also known in the art as bulk 
micro-machining. The etched pocket 26 include sloged sidewalls 28. The slojje 
of the sidewalls 28 is a function of the different etch rates of 
monocrystalline silicon along the different crystalline orientations. This 
etch angle is approximately 54. degree.. 

Detailed Description Text - DETX (7): 

Following formation of the etched pockets 26, the first etch mask 16 (FIG. 
IB) is stripped. With the first etch mask 16 formed of silicon nitride, the 
mask can be stripped using a wet etchant such as H.sub.3 PO.sub.4 that is 
selective to the substrate 10. As is apparent, the etch step for forming the 
etched pockets 26 can be performed after formation of the contact structure 24 
(FIG. IF). As will become apparent, the etch step for forming the etched 
pockets 26 controls a thickness of a membrane portion 42 (FIG. IF) of the 
contact structure 24. In addition, as shown in FIG. ICC, the etch process is 
controlled such that a width of the opening "y" on the surface 18 of the 
substrate 10 is selected to achieve a depth "z" and a width "x" at the bottom 
of the pocket 26. 

Detailed Description Text - DETX (10): 

For an anisotropic etch, in which the etch rate is different in different 
directions, an etchant solution containing a mixture of KOH and H.sub.2 O can 
be utilized. This results in the penetrating projections 30 being formed as 
blades having sidewalls that are sloped at an angle of approximately 54. degree, 
with the horizontal. As with the etched pockets 26, the slope of the sidewalls 
28 of the penetrating projections 30 is a function of the different etch rates 
of monocrystalline silicon along the different crystalline orientations. The 
surface of the substrate 10 represents the (100) planes of the silicon which 
etches faster than the sloped sidewalls that represent the (1 1 1) plane. In 
addition to sloped sidewalls, the penetrating projections 30 include a tip 
portion. The width of the tip portion is determined by the width of the 
masking blocks 32 and by the parameters of the etch process. FIG. 6 clearly 
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shows the shape of the penetrating projections 30. 

Detailed Description Text - DETX (14): 
Next, as shown in FIG. IE, the second etch mask 29 is stripped and a third 
etch mask 37 having masking blocks 36 is formed over the penetrating 
projections 30. The etch mask 37 and masking blocks 36 can be formed of a 
material such as silicon nitride as previously explained. The etch mask 37 is 
used to etch the substrate 10 along a profile 38 represented by the dotted 
lines to form raised contact structures 24 (FIG. IF). As before, either a wet 
or dry isotropic or anisotropic etch process can be used to etch the substrate 
10. Typical etching techniques comprise wet anisotropic etching with a mixture 
of KOH:H.sub.2 O. With an anisotropic etch the sidewalls 40 of the contact 
structures 24 will be sloped at an angle of about 54. degree, with the 
horizontal. As shown in FIG. IF, this forms the contact structures 24 with 
sloped sidewalls and a generally pyramidally shaped cross section. 
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